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THIRD QUARTEZRLY REPORT
INVESTIGATION LEADING TO AWD INCLUDING
PREPARATION OF MANUAL FOR RADIOLOGICAL FIELD LABORATORY

TRACERLAB, INC.
Western Division

ABSTRACYT

After the fifteenth of September the preparation of the manual chezpter
drafts was well under way. New procscdures for deteiminations of various
isotopes or encrgiss of activities were examined and tested for inclusion
in the mznual, and corrssrvondencz had bean initiated with other organizétions
which might have additionzl informaticn on vericus specialized subjects.

The maaual chapter on e biclozical effects of radiation was béing preparéd
by Dr. C. A. Tobiag of the Donner Laboraitory of Medical Physics, University
of Californiz at Barieley.

Certain cacpiers of the manual wsre thus ready for testing during the
Signal Corps participation in Operations Buster and Jangle, the Fall weapons
tests av the Las Vegas Test Site. These drafts were sent to Mr. Anderson,
fhe Tracerlah radiochemist working with the Signal Corps party at the Site,

and cricicized in the light of the actual fisld operation.

UNCLASSIFIED -



PURPOSE OF CONTRACT

The purpose of this contract is to effect the research required for
the preparation of a manual tc be used in the Mobile Radiological Field
Laboratory. The recearch 1ﬁc1udes a survey of ths relevant literature,
both classified and unclassified; an examination of chemical and physical
radioanalytical technicues now in use by the contractor and other labora-
tories; field experimental work at Operation CGresnhouse; and such related
exncrlmentatlon or consultation as 1s necessary.

The compl:ted menual will present:

1. PBackground information necessary for performing the
mission of the field laboratory.
2. T OCudurb for determining tho type, cuantity, energy

radiztion from airborme particulate

8]
iy

and dega* raie
mavier, liquids and solids in an area contaminated
with radiosctivities.

9. Frocedures for docontaminating the field laboratory

and ite persannela

and the proconvation will be in a form readily understood by a reader

‘having a backgrouid of two years eollege sciences

t
19
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I. THE PROGRISS OF THE MANUAL FOR THii MOBIL# RADIOCLCGICAL FIELD LABORATORY

A, Conference with Mr. Philip Shaniro, Evans Signal Laboratory, Belmar,
New Jersey

As agreed earlier, the September conference betwsen representatives

of the Signal Corps and of Tracerlsb, Inc., was held at the Western Division,
Tracerlab, Inc., at Berkeley, California. Mr. Prilip Shapirc, Acting Chief,
Special Projects Section, Evans Sipnal Laboratory, Belmar, New Jersey, con-
ferred with R. D. Zentner and E. E. Anderson and discussed the form and
content of the manual. Semples of chapters alrezdy prepared were examined,
and the format of the manuval established.
Several questions were raised regarding new techniques to be in-

vestigated ir the Fzll weanons tssts o be pverformed at the Las Vegas Test
Site. Thes2 new techaigues will be discussed in er appropriate section of

this report.

B. Ths Prepzration of the Fanual by Menbers of the Tracerlab, Inc, Staff

It was stated in the previous Quarterly Reporu on this project”™ that
authors represanting each of the fields covered by the manual chapters wbuld
be employed. These authors would be, wherever possible, drawn from ths
staff of the Wectern Division, Tracerleb, Inc. and would include members of

~ th

]

electronice end chemistry groups. The following tabie indicates the

chepters and authors.

*The Manual for the Radiological Field Laboratory
Seccnd Quartorly Report, 15 September 1951
Tracerlsh, Inc.

Contrsst Dz 36-C38-sc-5495




Chapter. Author
1. A brief account of the prin- R. D. Zentner, Chemistry Department

eiples of radioactivity.

2. A brief account of the prin- W. H. Faulkner, Electronics Dspartment
ciples and types of instruments
in the field laboratory.

3. A brief general account of the J. H. Knzpton, Electronies Department
use and calibration of the field
laboratory instruments.

4, The collection and preparation R. D.A Zeutner, Chemistry Department
of airborne actlvity samples.

5. The collection and preparation R. D. Zentner, Chemistry Department
of =olid activity samrles. E. E. Anderson, Chemistry Department

6. The collection and preparation R. D. Zentner, Chemistry Department
of liguid activity samples. E. E. Anderson, Chemistry Department

7. Chenistry procedures for E. E. Andc;_ﬂson’ Chemistry Dapartment

separating and idenbifyiog redio- L. J. Beaufait, Chemistry Department
active isctopes, ineluding fissicn A. DeHaan, Chemistry Department
products and irradiztzd seil

corponents.

8. Procecurss for courting isotopic H. E. Menker, Chemistry Department
enission from all samples. -

9. Principlss and vrocedures of R. D. Zentner, Chemlstry Department

decontamination.

10. Bioclozical effects

The preparabtion of the
of this reporte.
The chapters were

contribubling guthors.

L. J. Beaufait, Chemistry Department
L. Leventhal, Chemistry Department

of radiation. Dr. C. A. Tobias, Donner Lzboratory
: of Medical Physics, University of
California, Berkeley, California.

last chapter will be discussed in the next section

prepared from outlines which had been set up by all

the Marvel Contract Project Leader, and any rocommended alternations discussed.




Concurrent with the pgeparation of the drafts the illustrations required for
the chapters were sketched and the drawings or photographs corresponding
to the illustrations procured. Mr. Anderson was assigned‘to be the Tracerlab
chemist who would work with the Signél Corps field laboratory party at the
Fall weapons tests.

By the middle of Novembar drafts had been prepared of all chapters and
most oé the operating chapters had been sent to Mr. Anderson at Las Vegas.
It was conterplated that these drafts would he reviewsd by the group worke
ing in the field laboratory and any omissions or Nuclear portions could be
corrected prior to the submission of the manuscript to the Signal Corps.

In a mesting at the Las Vegas Test Site on 15 November betwasen Messrs.
Shapiro, and Blair of the Siznal Corps, and Messrs. Zentner and Anderson
of Tracerlab Iac., it was agrsed that the submission of the Manual manu-
scripts would be postponzd until the infcrmaoion‘gained at the Las Vegas
tests could be‘inccrporated in the manuscript. Since the Mobile Radiological
Field latocratory, Hadiac Sst W/KDQ—l (XE-3) used at the Fall tests was
scheduled %o leave the site on € Dacembsr, it was expected that the manu-

script would be availsble some time after this dats.

C. The Trevereticn of Chapter 10 by Dr. C. A. Tobias

The tenth chapter of the manual will be dévoted to a review of the
bioiogical effacts of radiation and a discussion of the hagards of the
emission from bomb dsbris and radiological warfare agents to fisld laboratory
personngl. Since the Tracerlab staff did not include qualified medical
persornel, it was decided to apnroach the medical research grbup at the

University of California for assistancs.




At the recommendation of Dr. John H. Lawrence, Diractor of the Domner
Laboratory of Medical Physics of the University, the Tracerladb group re-
tained Dr. C. A. Tobias of that laboratory as a consultant. Although it
was first expected that Dr. Tobias would do no more than edit a draft pre-
pared by the Tracerlab group, it was subsequently found that Dr. Tobias'
conbyribution included the rewriting of ths draft submitted to him and the
inclusion of a great deal cf data unavailable to nonemedical authors.

Dr. Tobias begen his coasulting te the Westerm Division on October 1,
1851 and turned in his completed drafi on Novermber 28, 1951.

One cuestion remained uvnanswered in the preparation of this data.
Althoagl: soms levels have %eép set on the ingestion tolerances for isotopic
radiation, ao information was discovered on the solubility and fate of
particuizbe bomb debris in the body. Ouing tc the abssnce of such data, it
was noh possiblg o diécus the hazarde of bomk dcbris ingestion in terms
ocher then that of grocs aciiviiy. Since the literature studied deals
with the metabolism of sevaratiad isotowns, it was not possitle to determine
wiaether a given fission product isotone could be leached from the solid
debric and underge & specific motabolism or whether it would follow the
solids.

In the course of studying this phenomenon, Mr. Zentner contacted Dr.

r'.*-

fo L. iatt

fyu)

0

ti, Heac of ths Radiological Safety Eranch of the U.’'S. Naval
Radiclogleal Defénse Loborabory, San Francisco, California to discover
vhether Dr. Bsietti's group had any recent informntion on bomb debris
meteneiism,  Dr. Bziettd reporied that althcugh the U.S.N.R.D.L. was actively
soudyirg the probler, no infovmatlion was aveilable at this time. A copy

Kl KU AU e o PRNPERURE. X N J 2 . L
o hisz Jeticr apncors as Lependiz 1 of this recort.




D. Consideration of Manual Techniques

In the course of preparing the manual, 2 number of questions and

comments regarding techniques have arisen which it is convenient to present

here.

1. The Determination of Alpha Activity

Consideration has been given to the question of determining
specific alpha-emitting isotopes in bomb debris. The field
laboratory is provided with an alpha-sensitive scintillation probe
for destermining the presence of alpha radiation in samples; but
the determination of specific e=-smitting isoLOpgs presents several
difficulties.

Lt thls writing, the chemical determinzations of the main ;

233 238 238 239
emitters of interest o,U 4, U 4, goU  , and g4,Pu 4 are
difficult and time-consuming operations. In general, the efficient
recovsry of plutonium from bomb debris requires five to six hours

for a trcined chemist utiligzing the equipment and techniques of the

semi=microchemdical laboratory. The skill required for this analysié . fﬁa
is at least on the level of the highly-trained B.S. in Chemistry.. . 7’

Morsovar, thas snecialized equipment and reagents required for this
determination arc not those generally employed for field laboratory
Unlcss it exists in fairly larpe quentities in the field,
uranium is difficult to determine because of its low specific
activity. In gsnerzl, the determination éf uranium in bomﬁ debris
is accommlishad by exbremely Q%fficult‘extraction and electroplating

.




The identification of alpha emitters by energy of radiatién is
equally difficult. Because of the low range of alpha particles in
matter, it is impractical ;‘.o determine alpha energy by the use of
solld absorbers. This technique had, of course, been employed
successfully in the analytical laboratoryl using mica or aluminum
absorbers or .increasing air pressures \m a geometry-constant parallel-
plate lonization chamber. Ionization chambers connected to multi-
channel pulse-height analyzers have been used, as well as cloudf- |
chamber photographs of alpha tracks, magnetic daflection, and track
length measurements in nuclear photographic emulsicns.

Tuo major obstacles exist, however, to the determination of

alpha energy in the field.

a. Alpha/Beta Ratios

The first of these obstacles is the extremely low ratio
of aloha %o beta radiation in normal bomb debris. Even if
relatively large amounts of bomb debris were processed, only
extremeiy small disintegration rates of alpka radiation would
be recoversd. Some figures on the ratio noted will demonstrate

the magnitudes involved:

If we assume that the critical mass of a weapon isﬁ ‘ R

239
sqPU and that the weapon efficiency

of the available fuel was fissioned, then the bomb debris con=

tains -plutoniuza and the fission products from! S

1) Range of Np237 zlpha pariicles in Air, LaChapelle, T. J., Paper
14.1, The Trarguranium Flements Vol. II, p. 958 NNES, McGraw- :
Hill (New York) 1949 : : o

8




plutonium. Any plutonium which may be produced in the uranium

tarper of the weapon will be considered negligible as will the

alpha contribution from the uranium itself.

Wigner equation,

cpm (B) = 3.12 x 107* d™**® gpn/t,

Using the Way=

whoere d is in days to obtain the P disintegration rate at several

periods of time, the alpha-and beta disintegration rates in the

debris may be readily calculated.

If we assume that a field laboratory samnle comprises 1074

ol ths totzal bomb debris, the calculated alpha and beta dis-

integration rates will be roughly those shown in the following

table, Table 1.

Table 1
Dave after bursy| 1 dey S days 10 cays 50 days 100 days
Alphe DR 5 5 & 5 5
Betz DOM 8x106 | 1.1x10° | 4.9x10° | 7.2x10%* | 3x10%

It is felt that the handling of these large quentities of

vomb debris activity to obtain relatively small alpha activities

is too hazardous from a conbamination point of view for trailer

oneration. This is particularly true since to count a effective-

1y one requlres uncoverasd

samples.

These calculaticns, of course, are for a normal exnlosion.

Ir the case of an incomplete explosion or % fizzle", large

o}

semnling end exavinabion.

~Je

wanvities of alsha activity would be readily available for

The question then arises of how the




analysis of samnles taken from high-alpha-activity areas would
be performed, and leads us to consideration of the second prob-

lem, that of identifying the activity.

b. Identification of Alpha Emitters

It has been provosed to destermine the energy of the alpha
varticles emitted by bomb fuel and tamper isotopes by measuring
the ranges of these particles in air. This determination could
be accomplished by measuring the counting rate of an alpha
samle nlaced at increasing known distzances from the counter.
Since alivha particles are emitved from isotopes in monoenergetic
proups, there should be an abrupt cut-off point in the radiation
flux beyond which no eglphz-particles would be detected, corres=
nonding to the range shown by the Bragg curve for that energy.

. In practice, an alpha source could be mounted on a table be=
nesth a scintillation countar, and the table could be moved away
from the source on a calibrated screw. When a thickness of air
corrasponding to the ranse of the most energetic alpha particle
wacs interposed between samnle and counter, the alpha counting
rate would abruptly cease.

Such a technigue would depend for its accuracy on three
factors:

1. A weightleés preparation of the sample, so that none

of the ensrgy of the emitted aiphas would be lost be-
fore the narticle left the sample.

2. A constant density of the internmosed air, or at least

a knowsn <engit. |

« e




3. A known thickness of shield over the phosphor of the
scintillation counter, or an arrangement where the
photomultiplier tube could see the phASphor scintil-
lations but nc other light at any time.

It is felt that the first requirement would be difficult to
achisve under field conditions, since a source sufficiently
active to count wculd probsbly be prepared from a solution con-
taining some dissolved solids. The sccond and third requirements

are, of course, readily achieved.

¢. Theoretical
4 useful approxzimation for determining the mean range. of
an alpha barticle in air is the equation
% - 0.518 5/*
wherein R is the range in air at 760 mm.Apressure and 15°C
temyerature and E is the particle energy in Mev. The equation
is arplicable for obtaining the mean range for alpha particles

betwesn 3 and 7 Mev.

d. ZIxperimental

Alpha sources were prepared'by evaporating solutions of
0aPu®®%, 5, P0?20  and ,.Wp337 on glass discs. The disintegration
retes of these sources were determined by counting the sources
in calibrated scintillaticn counter arransements.

A veriable-gzomctry counting set-up was established which
comprised a scintillation counter probe connected to a scaler
and rigidly mounted in a vertical position. Beneath the phosphor

~lie




of this probe was mounted a platform fixed to the top of a
threaded shaft held in a fixed collar. A pointer traversing a
fixed divided scale was mounted on the bottom of the shaft. With
tﬁis arrangement the distance between the phosphor of the

counter and the platform could Be varied by rotating the shaft

in the collar; and it could be measursd by obsarving the position
of the pointer on the scale. Aﬁ arrangement similar to this

is proposed for use in the field laboratory for determining alpha
eneryy.

"lith this apparatus, which 1s shown in Appendix III of the
Aovendix, the counving rates of the sample at varicus distances
from the phosphor could be measured, and the distance deter-
mined ab which counting ceesed. Since it was postulated that
thisvdist:nce should correspond to the range of the alnha particle
in air, this gdistance was recorded, and coﬁpared with the dis-
tance calculated for the known alpha cnergy. The data thus
obizined are pressentsd in Table 2. A correction was made for
thz thicknsss cf the aluminum window covering the phosphor.

Table 2

Isotope Energy, Mev. Calculated Exparimentally
Range, cm. Determined Range

g4 P0210 5.30 3.9 3.7
93K‘P2 39 . 4e77 5:2 2Q6
54 PUR3° 5.15 3.7 3.4




It is believéd that the discrepancies between the calculated

and experimental ranges are due to several factors.

1. .

2.

The fact that the alpha flux was uncollimated and the
geometryiof the counting therefore varied as a function
of the sample=phosphor spacing.

Since the vitch of the screw was quite coarse and the
phosphor of the alnha probe covered with 0.65 mg/cm?
aluminum foil, the exact measurement of small increments
of air density was not possible. For this reason, the
mean range of the alpha particle was measured rather
than the residuel range. It should be noted, however,
that calculations made with the equation given above
yvield the mean range of the alpha particles used;

The alrha sources werc prepared by evavorating solutions
containing different concentrztions of solids onto glass
discs. Thess sources were percentibly thick, although
far thinner than most radiochemical precipitates. The
precinitates could therefore not be considered to be

weilghtless.

However, it is felt that in general d.terminations of this

tyme will suffer from defects noted above, and particularly from

the third factor. For this reascn, the identification of alpha

emitters by ranee measuremsnt will not be employed in the manual.

YMorsover, no simele methiods of physicel isotope identification

have heen uncoverasd for inclusion in the manual.

~13-



e. Conclusion

Since the physical method of identifying alpha emitters
shows so little promise, a simplified chemical method for
identifying plutonium will be included in the manual. While
this orocedure will undoubtedly be characterized by a low re-
covery, it will serve to distinguish the extremely hazardous
plutonium from the uranium and polonium likely to be present
in bomb debris.

2. Silicon Determination

It was requested that methods for determining radioactive
silicon be inciuded in the manual to zid in the evaluation of neutron-
induced soil activity. The analytical literature was therefore
studied for mzthods of gravimetrically determining silicon.

It should be pointed cut that any silicon procedure should be
simnle and fast. The silicon radioisotopes are quite shortlived,

as can b2 seen from the following table.

Table 3
Isotope Half=-Iif Radiation
Sovop - alf-life Energy, Mev. Source
145127 4.9s 3.5p+ Si(¥,n)
145132 2.62h 1.5, 1.88 P(n,p), Si(nY)

it is thersfore unlikely that hagardous neutronwinéuced quantities
of active silicon will bz praseat after aboubt 26 hours following an
atoric explosion.

The aralybical literaturs was searched for usable precirivates
of silicen compounds. Howsv:sr, the bulk of {he silicon analytical

- ]_L‘! <a




schemes involving the element rely on the volatility of SiF, and
determine silicon by difference, a method clearly unsuitable for
radiochemical analysis.

In the initial stages of most analyses, silicon is brought down
as S5i0z, which is prepared by dehydrating silicic acid, H;S8i0,, The
silicic acid is, however, a fairly flocculent or gelatinous pre-
cipitate in acid solution, and its extensive surface sorbs significant
ouantities of meny of the other elements present in the solution.,
These elements tend to follow the silicon, and for this reason the
determination of the slement &s Si0, seems fairly impractical.

The Radiation Latoratory at the University of California ﬁas
annréached, %o determine whether the cyclotron target analytical
proececures used thers included & usahle silicon scheme. Their scheme

. P
was substentially the one osutlined above, wherein radioactive silicon
is deternined as Si0y in the presence of several other activities
and holdback carriers. This procedure was employed during the Las
Vegas tests bub found to bs unsavisfactory. It was therefore con=-
sidered impracticzl for field laboratory use.

It was concludad theat no analytical scheme was available at this
time for inclusion in thz nanual.

3. Strontium fnalvsis

fn analytical method for the determination of strontium in
fission »roducts was tested in tne laboratory at Berkeley and in
the ficld leboratory at les Vegas by Mr. Anderson. The procedure

sployed Is bhat of the radiochamical procedures in seneral use,




wherein strontium is separated in the barium scheme in the super-
natant soiution from the barium chromate. The insoluble‘strontium.
oxalate is then brought dowm, decontaminated and counted.

This procedure was found to work very satisfactorily in the
field, and will be included in the manual.

4. Dip Counting Procedures

It was proposed that dip counting procedures for the radioassay
of liquids by inciuded in the manual.l i glass dip tube, the Tracef—
lab TGC-5, having a 30 mg/em” wall thickness was examined for this
purposeAboth in the field laboratory at Las Vegas and in the labora-
tory at PBerkeley. Procedures for the use of this equipment will be |
included in the manual.

-

5. " Gamma Sandwich"

The use of a comnosite beta-particle absorber was recommended
for the senaration of beta and gamma radiation in the field labora-
tory counting equipmenﬁ. The absorber in.question would be composed
of a disc of Al having a thickness of 1.7 g/cm®, a disc of Pb having
a thickness of 1.9 g/cm- on the Al disc, and another disc of Al
having a thickness of 130 mg/bmz on the lead disc. This absorber,
wien placsd over a mixed‘beta«gamma source, filters out the’béta
and permits a minimum of secondary radiation from the filtration
te reach the counting element.

An absorber of this type was made and tested at the Jangle tests.

Procadures for its use will be included in the mznual.




6. The Cascade Impactor

Methods for determining in the field laboratory the particle
size of air-borne activity were investigated. The cascade impactor,
of the type designed and marketad (2,3) ip England, was felt to
nresent the best possibilities.

In the cascade impactor, the air containing the asrosol to be
examined is pumped through a series of rectangular jsts of decreas-
ing width. Opnosite each jet is a gless slide upon which the
aerosol rarticles are collected. The air passes through the jets
at velocities which inerease as the Jet widths decrease, and with
increasing welocity, particles of smaller diameter are impacted on
the slides. An imactor wes purchased by the Tracerlab Manual
Contract group, md tested in Barkeley for use. A diapgram of this
varticular model épnears as A~pendix IV of this report together
with a nhotograph thereof.

It was rreposed that instezd of collecting.the aerosol particles
dirsctly on a glass slide, they be collected on circular glass
dises meunted on the slides. These discs could, after sampling,
be removed from the impactor, mounted on brass planchets and counted
as are other samyles. Since a given size of range of ae;osol is_
collected on each stage of the impactor, the size ranges of sampled
asrosel in which the activiiies werc distribubted could readily be

determined.

———— S C——a—

1) Porton Decumest 1600 (U.596€ Yay, K.R. 1 ipril 1944,

)

L.
g

Y

Cagcade Twnosbor: [n Irsbrument for Samrling Cearse Aerosols

Th
S RR, Mo. 10, (cte 1945 (Great Britain).
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A si;ﬁlént aerosol, carbonyl iron dust, was used in the Berkeley 'v
- laboratory to test the cascade impactor, and photomicrographs of

the aerosol fractién collected‘on each of the four stages are pre-
sented as Aopendix V. It wili be seen that each stage collects a
certain sizs fraction of the dust,

It.was provosed to fést the impactor under field conditions
at the Jangle Opsrations ab the Las Vegas Test Site. It proved im-
possitle to do so, however since no facilitiss were provided for
setting it up‘in the area around the burst, where air-borne activity
would be encountsred. For this reason, insufficient data on the
prOposed“procedure was amassed. It is felt that no procedures
for employing ths cascade irpactor in tha field laboratory should be
included in the manval until more field testing hus been performed,
nerhans at futurz tests.

It should nevertheless be erphasized that the cascade impactor
anrears to be an extremely simmle and effective insfrument for
determining the desired informition with the cesired accuracy, and

its aonlication should be more thoroughly investigated,

II. THS FALL FIZID PROGRAM AT THE LAS VEGAS TEST SITE

A. The Wcbile Radiolozical Field Laboratory Participation in Operations
—.m . . Buster and Jangle . .

The Mobils Radiological Fisld Laberatory Contract, DA 36-039-sc~5498,
orovided for the participation of the modified trailer laboratory AN/MDQ-1
(XE-3) in the Fall weapons tests, Oﬁcratioﬁs Buster an& Jangle at the las
Vegas Test Site. The group a2ccomanying the field laboratory included both

Tracerlab end Signal Corops nersonnel; and was heuded by Mr. Charles L. Blair
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of Zvans Signal Laboratory. The two members of the Tracerlab Western Division
staff to remain at the Site during the tests were Mr. Edwin Anderson, the
radiochemist of the Manual Contract group, and Mr. Victor Sloman,'an electron-
ics engineer of the Electronics Department.

Although the main function of ﬁhis group was the evaluation of the
modified field laboratory, it was felt desifable to have them evaluate the
drafts of the manual already prepared as well. As a consequence, a copy of
the drafts of the operations chavters of the manual were sent to NMr. Anderson.
The instructions and technigues in the manual were employed in the field
laboratory wherever oossible, and the comments of the personnel using the
technioues collected.

B. Visits to the Las Veras Test Site

In order to assist in the setting up of the field 1aborator& and to
discuss the technicues to bz used during Operations Buster and Jangle, Mr.
Zentner paid two visits to the Test Site. The first trip from Berkeley to
the site was made on October 25, and at this time the mission of the field
laboratory was discussad in several conferences with members of the Signai
Cd}ps nafty.

On the second trip, on November 15, a surﬁey was made of the
effectiveress of the manual techniques being used by the trailer party. Mr.
R. L. Newacheck, the engineer who sssisted in the design of the modified
field laboratory, accomoanied Mr. Zentner on this visit, in order to answer
any questions which might arise on the operaticn of the trailer itself. At
this time a confersnce was held with Messrs. Blair énd Shapiro of Lvans

Signal Laboratory and Messrs. Zentnosr, Andarson, and Newacheck of Tracerlab,
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Inc. to review the manual procedures. Mr. Shapiro also examined the chapter
drafts and made comments thereon.

C. The Information Obtained from the Las Vegas Program

With the return of Mr. Anderson from the Test Site, the reexamination
and editing of the manual in the light of the new information obtained at
the tests began. Considerable revision of a limited number of sample dis-
solution procedures and some changes in equipment and equipment use were

written into the manual.

For example, it was found that the niclel crucibles provided in the
fizld leboratory were insufficiently resistant to such drastic chemical
treatments as they experisncad in the acid digestion procedures. For‘this
reason, it was found nescessary to sunply the field laboratory party with
platinum dishes in which to nerform the digestions; and the use of platinum
ware for digestions will be reccamended in ths manual.

Y'orzover, sines the Jangle tests were surface and underground nuclear
fission exslosions, vhenorena which had nover before been studied, it was
possible £o modify many statements in t he manual based solely on theoretical,

considerations in the light of the exmerimental measurements.




DISCUSSION AND CONCLUSIONS

In the course of prevaring the manual chapters, and particularly during
the participation of the Signal Corps party in the dJangle Operation, a great
many questions arose on the procedures alrcady included in the manual drafts.
The answers to these questions were supplied by searching the literature on
the subjects, discussing the problems with exparis at Tracerlab or other
research organiiations, and by testing in the laboratory, or in the field.

The -acquisition cf informatiohiis, however, a continuous assignment.

A great many questions have arisen on the procedures now included in the
manual which could not have been asked until those procedures were developed
and written. It is recognized that a number of questions will arisé from
the use of the manual in the field, and it is therefore recommended that
continuous research be conducted on the use of the leboratory and the manual.
It should te pointcd out, for exanple, that no actual field data on the
nature, collection or enalysis of radiological warfare agents has been in~
cluded in the menual, and thorefore fisld tests with such material would

be extremely useful.
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APPENDIX I

U.S. NAVAL RADIOLOGICAL DEFENSE LABORATORY In Reply
SAN FRANCISCO 24, CALIFORNIA Refer to:
5-953

SECRET
1 October 1951

Tracerlab, Inc.
2295 San Pablo Ave.
Berkeley 2, California

Attn: R.D. Zentner, Contract Project Leader

Gentlemen:

I have received your lstter of 19 September and in accordance with
your verbal requsst, would like to coafirm our telephone conversation
of Friday afternoon, 23 Sentember. :

The Radiolozical Safeir Branch is actively pursuing work on the pro-
blem of defceting the presence of radicachive material in the hunan
body. Somc exnerimental datz has baen obtained on laboratory personnsl
who varticipated in Operction GRLENAOUSE. Further checks are planned
on laboratory personnal perticipating in the forthcoming BUSTER and
JANGLE onerations. The problem is also being pursued as a part of the
normai. Radiolcgical Safety Branch's program. In addition, NRDL has
several cther Scientific Branches whose research programs cover the
seneral problem of nessible internal hagards to military personnel from
bormd debris. The ezparimental results will be published periodically
in formal reports. ‘
Since active werk is being done on these projects it is difficult to
vresent any formal references at this time. However, I am certain that
~ the lateratory will issue periodic reports giving the status of these
investirations and there should be a mechanism whereby your group can
obtain cories of these remorts. ‘

I hope the above information will be useful. I am scrry that I can be
of 1o further assistencoe to st the present time,

Very truly yours,
(signeé: A. L. Baietti)

ALe Baietti, Head,
Radiological Safedy Branch
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